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Abstract— Here, we introduce an automatic plant watering 

system which is of great benefit in our day-to-day life. This 

system is easy to handle as it replaces human efforts. This 

system uses technology that has soil sensors, solar panel and 

other electronic components which makes it smart switching 

machine which calculates the soil moisture and then 

accordingly aware the user on their application about the 

plant. The idea behind this prototype is to make people 
aware that one can use this self-made and cheap system 

which can be accessed by people from anywhere at any 

time. Also, it can be used on a large scale by implementing 

this system in agriculture by keeping vegetable and other 

useful plants watered for harvesting and also it will interest 

farmers to breed crops which are commonly used. This type 

of automated system can be very significant in solving a 

wide range of problems that are faced by humans daily. 

Thereby eradicating manpower and saving time as well. 
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I. INTRODUCTION 

The main component which provides energy for the 

ecosystem is the plants. They release oxygen from their 

leaves, which humans and other animals breathe; it also 

provides us with food, medicine, woods, and many daily 

used things. And, thus it is very important to take good care 

of them by watering and providing them with proper 

fertilizers and nutrients. But, in today’s world people are 

very busy with their chaotic life and thus they are not able to 
pay attention to the plants. Thus, that leads to drying of 

plants and then finally it ended up dead.  

Thus, with the help of an automatic plant watering 

system, one can be able to water the plants with the help of 

just a single click which will trigger the sprinkler attached to 

it. Once the sensor placed in the soil measures the proper 

amount of water in the plant the water supply to the plant is 

stopped and the update is notified to the user. Even at times, 

excess watering leads to soil damage, to control and monitor 

the water level in the plants this model is very reliable and 

efficient. This process is technically divided into 3 phases, 
in the first phase; the soil sensor senses the moisture level in 

the plant if that level is low then it automatically switches 

the water pump to supply water to the plant. In the second 

phase as plants get sufficient water and the soil gets wet the 

sensor senses enough moisture in the soil, after which the 

water pump automatically gets stopped. And, the final phase 

includes notifying the person with the current updates. 

II. WORKING PRINCIPLE 

The key operating concept behind this device is to attach the 

previously installed soil moisture sensor to the Arduino 

microcontroller, which is also attached to other electronic 

components, into the field. 

Due to their dimensions and working performance, 

the Arduino UNO & soil moisture module is perfect for this 

purpose. Required code is written and the threshold set. 

Analog output provides realtime information about the 

plant's moisture, and that output is used in the system. 

 
Fig. 1: Schematic Diagram 

III. COMPONENT DESCRIPTION 

A. DC motor using Water Pump:  

These motors are used to make the water pump. They 

consist of two leads that is one is positive and another one is 

negative. It can cause damage to the Arduino board if it is 

connected directly, and thus to overcome this problem we 

use NPN transistor. This resistor is used to control the 

switching activity of the motor. Here, the motor speed is set 

to 200.  

B. Soil Motion Sensor: 

This sensor is used to sense the soil moisture and to give a 

warning when the water level is low. It consists of two 

leads, which is used to measure the volume of water content 

in the soil. The leads, which are present, allows the current 

to flow through the soil and in return, it calculates the 

resistance value to measure the moisture level. 

C. Arduino UNO: 

A board based on the ATmega328P (Datasheet) 

microcontroller. It has 14 digital input/output pins (of which 

6 can be used as PWM output), 6 analog inputs, a 16 MHz 

quartz crystal, a USB interface, a power jack, an ICSP 

header, and a reset key. It contains all you need to help the 

microcontroller; just attach it to a device with a USB cable, 

or power it with an AC-to-DC adapter.  

D. Resistor 221 ohm: 

A resistor is a passive electric two-terminal part that 

implements electrical resistance as a circuit function. 

Among other applications, resistors are used in electronic 

circuits to minimize current flow, change signal speeds, split 

voltages, bias active elements and terminate transmission 

lines. 

E. Solar Panel: 

We chose 12v/5W rated solar panels for this purpose. As it 

delivers 416ma of current at bright sunlight. This solar panel 
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is powerful enough when no favourable conditions such as 

shade or cloudy atmosphere occur. 

 
Fig. 2: Circuit Diagram of Solar Panel 

IV. PROPOSED IDEA 

There are two functional components in this project. They 

are moisture sensors and motor/pump. Arduino board is 

designed using tools for Arduino IDE. The humidity sensor 

is used to detect soil moisture content. A motor/pump is 
used to supply water to plants. Soil moisture and 

temperature predetermined range are set particularly for 

specific plants requirement, and according to that system is 

being operated. Microcontroller (ATmega328) is the brain 

of the system. The controller's input pin is attached to both 

the humidity and temperature sensor. Coupled to the output 

plate, the pump and servo motor. In the case of soil moisture 

value is less than the threshold system automatically triggers 

a water pump on till the sensor meets the threshold and then 

sets off automatically. The overall activity is reported to the 

user using the mobile application. 

 
Fig. 3: Circuit Diagram 

The main aspect of our project is: 

A. Detecting moisture content: 

This will be achieved by a soil moisture sensor. They are 

connected to an Arduino microcontroller board. Arduino 

board is programmed using the IDE software. The humidity 

sensor detects soil moisture levels and sends the signal to 

Arduino showing the plant needs watering. 

 
Fig. 4: Block Diagram 

B. Automatic notification of user and plant watering 

Arduino can alert the user by clicking on the first buzzer 

after getting a strong logic signal. The project uses an 

Arduino microcontroller in combination with a relay control 

switch to control the motor and overall functioning. In 

combination with a relay control switch, the project uses an 

Arduino microcontroller to control the motor and its overall 

function. An external 9-volt battery that interfaces with a 
microcontroller can drive the motor. 

V. PROPOSED METHODOLOGY 

A. Build System Relay: 

We establish contacts with the solid-state relays, Arduino 

and tiny fountain pump mechanism, Arduino helps the pump 

to automatically open or close. A stripped insulated wire 
sliced through the inner tube of the pump section, just 

percent. Install the new cut cable, two output relays are 

placed at both sides. We put the bare electric tape on. Lastly, 

the ground relay is connected to the Arduino ground, and the 

Arduino digital pins relay input. 

B. Build up System Reservoir: 

A submerged pump supplies the desired amount of water 

needed by the plant in order to work properly. Automate this 

cycle and we use a float valve that you need to unlock 

whenever you need, shut the link when the water level rises 

and water hoses. Drilling is large enough to ensure the float 

valve chamber is sufficient to match tank float depth. 

C. Build System tubing and connect:  

Link to plastic lob feeding pumps and drilling of small holes 

through which droplets of water. All of the chain at the 

trunk. 

D. Code: 

Using Arduino IDE software, the automated plant watering 

system is programmed. Arduino microcontroller tests the 

level of soil moisture, if small, turning water pump on until 

a threshold is reached. The machine will test the soil 

moisture at periodic intervals after this, to see if you need 

more water. If the water does not have water or comment in 

the initial inspection, the system is waiting 24 hours and 

repeating the process. 

VI. RESULTS AND DISCUSSION 

Automated plant watering device has been introduced in this 

project and it tests the current plant and then provides the 
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required amount of water provided by that plant. It is 

possible to control the moisture content of plant soil or 

grown soil. The code is written in such a way that it is 
configured to determine the moisture level of plants in a 

particular instance of time.  

From this developed system, we can control the 

moisture content of the soil of a particular plant. According 

to soil moisture, the water pumping motor will be turned on 

or off automatically based on the water level of the soil. 

This saves water, and the water level can be obtained in a 

preferred aspect of the plant, and thus increasing the overall 

productivity. The motor is dispersed in water in order to 

ensure the maximum utilization and absorption of water. 

Thus, there is minimal waste of water. The proposed work 

minimizes the efforts of an individual. Many aspects of the 
system can be customized and used software to fine-tune the 

requirements of the plant. The result is efficient, scalable, 

supporting technology. Using a soil sensor, we can see that 

the soil is wet or dry. If it is dry, the motor will 

automatically start pumping water.  

VII. CONCLUSION 

The automatic self-watering plant is generated by using DC 
motors, soil sensors, NPN transistors, breadboards, solar 

panels. It is observed that the motor automatically starts 

pumping water if the soil sensor senses a low level of water 

in plant and stops when the moisture content of the soil is 

again maintained. 
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